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1 

<D?>-m{frrz>mmj&&mm{m¥m# (cmos) ess 

*;p;fe«fctm^**./i'F9>>*x*tt, ftrfBffi^romiiE 

©Hivvwx&±j*u S&iB©Sg-<z>«i<,vwxa*, str 
K. 

-£n. 7>^a •;/ F[3l8rT?&££££#®<hT5i»*SI 

■t, mmz&it)e>tirzmm\z(D?t-&fc-r2>cMosmm 
■vmm-?x?-i>ny>7mn<Dmnffim^yi'\z, m» 

A?jSgn?7Fl/Xftm«:§ttIDtD. lMriB89VVt;l/XK<fc 

1 -^(C, M^rt)V*£\sT7 F l^Xlf ffiS:S*-r-&T F 
WX A#/\* 77rt*^S£0, 

IB^ D y ^ «#<Z>lMrlBfif f8«it|X <y S^CDilS&fg^jIf* 
S^fflJOXy^Troffi^m^S^Sr^^fcftlC. 1ft 
U P 5 1 V J: t/N^ -v ^ F 5 > -/X ^ o^wit 

rtyyTOnHeZtilJj&mm-rzrzitolz. I8)©CMOS 

ecom*^icjf ^^nfcA^s-^-r-s cmosoa 



(2) #W¥8-1 8 1 596 

2 

<&MmWim*%Z>tzit>\z. 

Sr^r-T -5 CMOS ^aiMKSrffiffl L-TV»Stt#a*> SJ« 
•57 Fl^X«^iSK*^^c:t<£:#ma:-r^K^5 
KfBScOEIB. 

[»*«7] tSfgBvx^-^ay^«^*A*rat?§ 
tti&O. S8ie^Dy:7m^co««ffiiiXy^tc^-Wiffl 
UVWVX SAjfcT-SSfl-CVWXfgaiig t, 

io ftmtt-e$>2>m&Atiiiim^\zmifcis}irzm-h?&=-v> 
Afimz&i'* m&m=.<omw)\'Xizj:-DTx fd- 

^Stlt, |ffltVWX«£#TSffl;*J*£i£-r*^!!rfe 
[fits£3i8] M8B£«rfe>X 7 F 

»^T?WffiM— ©jawwx p^^;wy 

;i^7 y7F5>-/X^ £ v > H5>y 

X^6>J&D, «trf2^D-y^«^<DBfffBW^JB3IXyv 

^ffi^^-C^Sfe*^, iiiifBP^-\'*;t':fc«fctfN? 1 -f * 
a> ;i/F5>$?X*0D7ra©Jt*rt*ft#SnT^*;ii*4* 

»-r s flfttB^ii-fe: >x7 >^rom^c^$ n^A* 
m^cowfBifffiffiMxy^Tcoiis^m^is^i:. 

*© F 9 > v'X^^feroJt^** e.tlT^-5 C £ 

[8!:£9il0] yx^Dy^BWEU^* 
50 ;VSr^b. ATJtimtt, MiE^X^-^ny^lcjSC 

r, mmiz&ib*>nizmmz<D?)-mt-rz>cMosmwi 

A^Tf&fB^X^-^Dy^lI^Sttl&rh fSIBv 
X^-^Oyi7^©1f^mMx<y^-C, IIBVVWXS 

^•r5/i;ux^*^a:. 

A*^T?7 F UXtf?g£gl*I&-5 7 F l^XATjAy X r 
£. 

SaiB7FUXA*A'yX7<om73^tC^5n?S:A*S 

*^rt. MIB^py^m^omifBW^jllxyy-eaJigi 

tclsbiZ. #^WF7>v J X5"ffifeSr^-r^CMOS|g 

[Sf*jgi 1] vx^-^Du/i7«^^tu-y--r ^ 
AAfitStt. fftm-?x*-2ayp\zi&C 

S!9>^A7^-feX^ ; E:UIC*V»T. 

A#ig-C7 F W-Xlf S4SM57 F UXATJA*-/ X r 

£, 

50 Mffi7Fl^XA*A-y7T«ai*«lZgig83nfcA*^ 
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3 

37c£«i:. IiifE*^Ui:JV©rt&£ffiffim?&5AtfJ7J 
T, *fflVVtJPXi|§£W^5ffl7j£±j£r-&gftl-fe>X7' 
h 5 > v*X 9 © vf-ft © Jt^*t*6«) tlT H -5 £ t * 

#at-rs^^ 1 1 cett©i§itt. 

CS^13] ffiffiMSSffifM (CMOS) 

IE C M O S m&lZ&tfZ P *;^JUT y 7 h 5 > 5? 
X ^ £ N3 1 ^Jl^JVy «i7 > h y > v>X ^ © h y > >>X 

* m *t eaass©* an^fe. 

[ffl^js 14] ( d ) $immn-t>mmi¥ttfifi cmos 
(e) saEm^©/'tjvxiii«:sa[^-r^fc*ic, mg 

( f ) MBSilX©|ffl WWX {CgflECMO S IaI?S«r8ti^ 

i 3 izmmanm. 

nrcmmizow&ifrrzmmM&mmim^mfr (cm 

OS) IhIBSK^T, 

8fr8E^-y-H»cs^sn^A*^<£WU mwm-s 
-K±©gaBfiHs©iE©s&i;:j&i;T, WTjsgcisio© 

/^X ££f£t-£J(l-/'WX3!£gg.»:. 

MES-y-Hicg^^n^AA^swu. mmwi-; 



(3) 4tS!¥8 - 1 8 1 5 9 6 

4 

«»«*«/MC-r«&a&lc, ##*fc^tSJt©PMOS 

<t NMO s h5>^x^&wr-5S-«K©i&ay-h 

89E^x/^X5!±g©flttEttJ*SgtC»aESnfcA*« 

jo sttEm-aiffliBi»©m*/^;ux*t, flsx/-F©tt»* 
m— snau^nciB£b. ffjESxasaiis»©tB*/xjw 

5 Z. t. &<&m C MO S ®SS„ 

[aH©i«n&:K9i] 

to 0 0 1] 

sKfbK###: (cmos) auKBmzmu mz, # 

a? [0 0 0 2] 

[«£*©a$S] ftI«aCMOS^>A'-^lt P^v 

(pmos) ^7^^h7>xx^tNft*;i' 

(NMOS) 7 p )l/^ I i7>h7>> J X^SiiAT^^.. P 
MOSIt *3fe. NMOSiDiWT, #Xdr— F85 

*fik/MS t-r-6&»tC. PMOS ^;l/7 y^h? >v J X 
^©^•ffi (OSD. ^v^.;Mi) it. NMOSffltS® 

»i. 5«©*#s-c**. cMosy-hT©<i^e« 

tt, fi»5Vt-f;* (OSD, S^lftg) ©^S<£K»)a 
®^j*Tg!l^fcH:^tC<fc-3T. ti^tl*. CMOS-f 
>A*-^lC*5^5ia5h7>v f X^©-tS^A#<^-5 
@, -€-©W*tt. 3r#©£Sttfiffi©«J»A£&<TS 
5. */h©ilS-C**C^:#/i^&Ki6-rsfc»C. 

a^©cMosnaiH]K«. Mme-4««t** 

a«*?©-f Wt— ^*|gfflUTV»*. 3SrjSAS^*fc 

aife?)ffl77>-77h^^t. a»*ta«icii 

[0 0 0 3] 

[*5sw«*«pftL±5t-r«>sja] *^iM^i5iK©*£;ffl 
wet*. #x h • ft-5miH»ti/T«6n*a« 

$«ot, -€-©^e*3ift*jS»^:»3J8iD-r*C:t*»T 
^•5. *S»tfMS4.985,643 Tf+»lCSi^$nT^*«fc 

50 •^+-3?»aia»B. a«©CMos» 
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(4) 

5 

a>b, #xh • ^*-i?%mmmz\z. WD^mmffl 
$>z>o fomiscn unsold h-tommttz 

LT, Bb^fflfttfe*. 5 0%\ZMWi2 titer n.-r 10 

from, • ir;^^M^^^oai-rfc(d{cffi^ 

[0 0 0 4] 9EoT> tfX h • ^iftfflEte<0Mft 

iin, cMos»aiHittfc43Jtse«iiM«pW&(£« 

[0 0 0 5] 

[raesr»ft-rs^d6o^s] a*««=&k 

»0«/M$ffl$tl/TV^) , CMOSIelKffliiS^eaS 
[0 0 0 6] «B»Mtr«, *5£W<d\5\&\*. flHHRBrt 

»*©it*ft»^h^>^x^Tfa*«[ffl-r«. cmo 

m^yzy\z^vu^^o\z. ?<^u7sn^tn« 

[0007] &%mmm*v\*. 

nmmvy^KT^^T.^^) (ram) ortm 
AWrinufcaMrr*. but, vx^-^Dy^^oRatt 50 



4$M¥8- 18 15 9 6 

* e ft^&Bfc, «»fflO»«BAa* (I/O) 

H*. gtfr>XT>:m, »=©IBWWX*, Six 
hn-^<hbT§(tAn^o *»*h7>^X^TfS& 

*«I/0»:Ay7rU>m*. K**I/0« 

[0 0 0 8] ^T, #^#*li31!5IB©«fflfcJ;D, H 
«fflRAM©7**XttlHft««bT^*. TfS<Dl¥*ffl 

[0 0 0 9] 

[ftlM] BlAtBlBIt 2^©>f>/t-?IBl 

monmmmfkffi i o 4 entrs. -r >ac-*b» i 
?^m&m~D. m«i:B?!i»«nfc6^ocMos 

-YWt— ^ 1 0 6, 108, 110, 112, 114, 
Xtfl 1 6*Wt-**lp«ft«*S*fc±*/ty7rH 
K-C^^>o #h^>^X^<Dffitt, PMOSh7>yX 
^10 6 P<Z)(R#f 3 /imt, NMOSh7>yX^10 
6NOi*2wmT*D, H 1 A 1 B<0jg3BW*ClB 
A^tlTl^o CtD^TIi, 3 
©H^TlfcTvb, -<>;^1O6<Z)3/20PMOS 
/NMOSft*;mit*Tf»*D, B*-f 1 
16(7)729/48 6^7tSo ^n-enaStbfc h 

tt <^**;m» it$nsh7>^ 

ofcJt*-e*<&£5£»-f PMOSh7>yX^10 
6P, 108P, 1 lOP§077>'7^hFr «, 

5 (5= [9 + 63 /3= C27 + 18) /9= C81 
+ 541 /2 7« T^D, NMOS h^>S^X^ 1 0 

6 N, 1 0 8 N, 11 ON?077>' TV hF* fi, 
7. 5 (7. 5 = C9 + 6D /2= [27+18] /6 = 

C8 1 + 5 4D /\ 8^) Tfe^o l^b^r>-T^h 

[0010] mi Btc^ntf, <r 1 0 2 
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7 

mmmi&zn. ^»»h^>^9^mizimtsti 

ft. 400CMOS^>A- 9 1 1 8. 12 0, 12 
2, Rtfl 2 4*6**. urni*. ^<*>A 

tahtvi*. *ffl©>f>;t-^ii8H pmosh 

7>i?7>9<D. 4«OTfSS«f^NMOSh7 
>yX*SStS©T, H 1 1 80UT»c*3tt*fi 
WOI^H ft±#0»»J;Dfe*^. -f>A-*» 

mi o 20^ 

NMOS h^>f/X^ 118N077>*7^hFn 
tt, Bl AOh7>^ 1 0 6Nfc«^6*lfc«tBI 
U<, 7. 5j&*»«ft*. Sfot, Mh7>yX^12 
0 P £ 1 2 0N(D3 1 ^*;MiCD-&§Hi, 3 0//mT^ 
0, Bih5>^ 1 1 8N<D4 jxm©?**;MI<0 

7. 5 fg-eab^o -f >/t— ^ i 2 o oai^«tc*5*m-^cD 
iL±&Qmm&mffi'rz>fttb\z, PMosh7>^ 

12 0PH NMOSh7>yX^12 0N < fcD*f< 
^tf-^n^o ±E©«Tft -f>;Wi2 0OPMO 

S/NMOSh7>^O^fttH 2 5/5(IiS$ 
tlT^S. -n^cfcD, AT38«OI»IB39«a<a:*t^5 
^ttcDTT, -f >A— * l 2 0©m*«-^oS:±*«r)Kf 
HW«»<fcO, — b7>i?X9<D : ?**)^8k<D& 
»HU 3 0|imti»bTM. RMO&lftP, 2^0 
«*-f >A— ^ 122^12 4®h7>^X^5 1 tM 

ffi&a^Btc ®ffl-c^*o si Bfc«T«rctt, -*> 

/t— 3? 1 2 2 <h 1 2 40PMOS/NMOS h^>>>X 
^OTfttll. #>!?15/110t7 5 0/7 5T<fc£<, 
<>;W12 0OFplt 1 2 5/2 5 = 5WD, 
-f>/W12 20Fnll 8 2 5/1 1 0=7.5T^ 

>n-^igi o o£*i*«*mH' « 

*fc£ lnsec<Z)e^ilMTfe*Ci:«i:*r*o 2 ^CD-f > 
/t— 1 0 0 t 1 0 2 (DiiS^S?S 0 , A*<£ 

-f >A-^a«ai o o omm^ommz^^o xttm 

0 6 t 1 1 8<7)g-*cr>PMOS h^>>*X^ 106Pt 

1 1 8 PCO^-h-V-xraSJEtiT^O, — ^, NM 
OS b^>z^X9 106Ntll 8N®y-h-V-X 
rpimffJiitJD-r^o «ot, NMOSh7>yX^ft 

PMOSh7>yX^«t7l:^0llS 

, -on-?mt>\*T-7smmzm*>2>. 

MOSh7>y^^H ££^:£t£te:*7lCft^T^fr 
^PMOS h7>yX^tS3^(hl:^S c zcomm^ 
\Z* Jttfcf$!&V>NMOS 1 1 8NH Jt&WS^PMO 



(5) #i¥8- 18 15 9 6 

8 

S 1 0 6 Pig^NMOS 1 0 6NCjt^i:, 2 *>\Z 
S^PMOS 118 Ptl5« t¥oT. 
h^>S?X*j&«, Hi;§itt77>'7^hFn=7.5 

T&£<hT£<h, -f >a-^ 1 1 somiimm 1 8 o 

OUTtt* >n-^ 1 0 6 (Off 1 0 6 OUT J; 131 

<7-xmmzm?>z>o ^£d, £±**DA*fc»L 

T> #»»-f >A-* 118H a*<D< >n-9 1 0 

<D&m<D*i >n—9 1 0 6 t 1 1 8 ©HJArtMElcfc* 
J0 <h> &ST&&PMOS h^>^X^ 108Pi 

12 0P^t>U NMOS h7>yX^l 0 8N<hl 
2 0N^t7n a MS> /J^^NMOSh7>yX^ 
12 0NH ^t^PMOSh7>yX^12 0PC» 
£tt*#T€f-*\ NMOSh7>yX^108N 

PMosh7>^x^io8Pic, mm\z* 

fitrCf^o ftoT, PKOPMOSh7>yX^C 
§ltt7 7> ■ T^hFn = 5Tab*^-r*(h, -f >A 
-5^12 0 0tB^M^ 12 0 OUTH -f >A*— ^ 1 0 
8 Otll^fi^ 10 8 OUTJ;r)f< VDDCJ:#n. 
^ 0 A* \Ztt-TZ#ttfa<i > A-^gsa 1 

0 2©»t«:-3fca3fcD<Z) 5 F^jlMtt. -f Wt— 
mi 0 0<£>j!MJ;9/h$<, 0. 9nsecgfln?*£>. -f > 
A-^a® 1 0 0O8g«Mte3nsec (0. 5nsec/Kx 6 
S) TfcD. £±**DA*fc»-r*#»#-f >A 

-^^1 0 2C0ttH»l. 8nsec (0. 4 5nsec/gx 

4©) t&^o -r>n-^a« 1 o 2 t^j-s^sM- > 

A*— ^ 1 2 4 CD P MO S h7>yX^ 12 4PH >f > 
A— ^3S$gl 0 0\Z35ttZ>mife'1>rt— 9 1 1 6 OP M 
OSh7>yX^l 16P<tD^Ctl:, 
50 ^T&So «oT, 2»*ftM>/t-*lil 0 2 
ft, -Y>A-^J|Sgl 0 OcfcOfc, **Viftfflf*J:Da 
<»»T€r5. #^^S0gSTO5t±^DA^O3lM 

0*56 o 

[0 0 12] L*>U A*«^<0ft±#DT0>[§HSl 2 
0 ©HaJSflEO*#ttitlHItt, AAfi^©a:T^0a>* 

<Dmm&&i o orau iL±ffir>*^ATffloxtiizn 

40 K10 2H A*OStT^D©e*^#«rcilVi. A^J 
*fifc*<5i:, 2^01ST, PMOSh7>yX^l 

ispfi, y — H1180UT*, *«tcjg^ic:, Sic 

X>fy^>yt5. IDOIAII PMOS h7>yX 
*118Ptf (25 + 5] /1 = 3 0t^5#«l:B^ 

f^77>-7^Ml fng^T, PMOSh7>y 
X^118 PS**l:l<t5. ^-tC, A^32 0 0 
NMOS h7>yX^ 1 1 8N&+ft\Z*7^itZ 
mJBEiC^S^T, NMOSh7>yX^118N[l 51 
50 tgtPMOS h7>yX^ 1 1 8 P^S^, r> 



—797— 
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9 

lusioooy-HioeounowDi 

^SS«T£<Da»£Lfc«fc. y-Hll 8 0UWB 
tC&£c Sl2 0ONMOSh7>yX^12 

ONIi y-H 1 2 OOUT*#*lr«flHc9l*T*f 
o£0, B 2 ICS? J: 31::, 0K1O2©*»*» 
IHWt A*»fofi±*«Dl:HUTH 

tt, «e*a*BcDlHlK 1 O O ^DMDIK L*U ft 

[0 0 13] .fcOil^m— ©Xy^aftfctC, 

OUTTcAIECD/I^Xte, /— F 1 2 0OUTTtf)IE<£> 
/t;i/X 9 fflnWE y — H 1 2 2OUT(0l<D/^X<k 

mz. ^s^-^as^^x^T-rsr^^ftSE-r 

[0 0 14] R@B©J|«^:»fpofc«)(r, 
<£oT. «^©«W*3IXy>*fc» #*»C«BVV^X« 

\z. wmwvvxifi. tmmmm®K\z\i3i£tiz. m 
wvix\t* #tt&mm\Bi&&fcm-?z>mtz. to/vi 

[0015] ms\t, *&m\z%t>z#*t»mm®»<D 

ffimUM*7jk-?o AMf 3 0 0H »7>>'3 5/MeItt 
3 0 2(DA*^tcgiin$n^o 9>y3 7h(elS3 0 2 
0)^7} 3 0 4H A*«^OSt±^t)T?OlBtift<Z)/^ 
XT#*. #*#«i|&31liIK3 0 6<7>»a^ 

fi«rr*. COWTtt, y-H3 0 4 04WDI:Hl 
T, (Hl^^OjgM^S/h^-r^>^:«)iC, PMOS/NM 

#»*ai3ii5iB3o 6©fta&e«r<5irr>nT. 



*MB¥8- 1 8 15 9 6 

JO 

*nmHD KBtJ<4:, JB-0>7>->a!y MhBS3 0 8 
*«^S-t©A»«-catt«tO, ttUA«3 1 0 7? 

>;W3 0 6©*«»* NAND> NOR> 

[0016] *ftw<D#ttfomm®&&mz. »o«je 

l&S "0" "1 M &K«^K*J-r*fc«) 

izm&i"*)i>*Bim?2>Mm-?\$. ^-?\$mt>nte 
roj 4>&<£&2*<&. flsicttfin 

$nfci*oa^_htc#SE-r^o ft/wxi*. wi«<d# 

^8 0 0^8 0 2(:A^$tl5. /^8488 0 0 
t8 0 2©ffl^H B3 0>:/n?jr 3 0 6\Z&l1rZ>5Z) 

88 0 4^8 0 6$:ai§-r^o T®j <£>jgj&8 0 4<7>tH 

^8 0 8©y-hMtU ®fflODSlK8 0 

6 0B1*H NMOSh7>yX^8 10^igCIi 
•T*. PMOSh7>yX^8 0 8tNMOSh7>y 
X^8 10OjR*OPK>lt l*<DHl*»fc"rSfc 
^$tlTl^, A*MT?<DSc±*tBKk r 7>-> 
ayHi«8 0 0C!)BA»T?H ftO/tJPX^ftD, S 

/wx<omm\t. *^ii@K8 o 4^«^{ceffi 

ckOJt^fiO/^XtlTPMOS h7>^8 
0 8C0^r-htCMD, NMOSh7>yA^8 1 

ooy-nt r«j ©^s-e^^o p 

T*VDDfc§lft±*f*. AAttTOftTiPQtt. «7> 
•>3 5/M5lB8 0 2Offl*»m •©WxtSD, 

K^oiitit #*t#&m®K8 0 6*9mtz&m 

10Oy-H:l?), -J, PMOSH7>yX^80 

[ooi7] zomt* 2-D<Dmmmm*yzs<D5z*k<D 
{zsniz&cDmmz. jE<Dm&<D\g.mz&m.-?z> z. h& 
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8 o o©Hi*«i-c*riEsnfc#*fc«e^;wxtt, pm 

OSh7>yX^8O80^r-hm cfcDJEWWX 

¥<*£U PMOSh7>^8 0 8* 

*7T5ttl:, NMOSh7>^8 10»t>t5 

[0 0 18] MRO#^lBll^l:Ht«JSA 

^t5y^RAM (DRAM) ^ 9 9Uy9 
DRAMt3«l6an*?B7HUXtt, H«WWDy^ 

©stJi36«DTr-9->^y >^£n 5y?s 

[0 0.19] ^4te, DRAMTfffi^nSfti^S 

S8te, 8 oomt ^ a^j a* ^ 7 7 4 o o $ n 

M«8»»4 0 2Wu ^07Hl/X^ OTAtf> 2 
Kltl«ii!4 0 2lt M«> 3 A^NANDy 
»-f >A-^S«4 0 6 £:tf»5*5. MHtt^S4 0 2 

ra, 2 o<o 3 tf y b tf)v—7m iz 8 *o±imn»<o 1 

fit, 2 }£y h^-^l:4*0^t^8©mt 
£g«T£o *«i»B»*N8fcJ:, 3 K~h N A N D y— b 

>A-^M4 1 2 £*&j£«**VMt4 0 8(Z)A^ 
£&£o ^SjKm^a4 0 8«, u 7 u-ra> 



(7) 1$1¥8-18 159 6 

22 

[0 0 2 0] HJHSlDRAMKliS^T, A*A^7r4 
0 O0AMl:^K7HUXH Myx^o^ 

(^^/^) $n^o H5^Dy^40 0lt #589! 

AM7 K l/X A*A*7 7 7 ©SiS^-e^^c Xtt^S 

o o \z&nz>&7 f m^mmm >n—* 5 0 

2t5 04C<kot, Ay77U>ySft*. -T >A— 
* 5 0 4 ©ffl^Kk -t<0mAfflfc»tt3ftfc-f >A~* 
20 5 0 8^ft^2A^NANDy-h 5 0 6 CDtf-ffl(E> A 
S«$n^>o <>A*-^5 0 8(Dtti*H XJ] 
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